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(57) [Abstract ] 
[Constitution ] 

bis (trifluoromethyl pyrrolo indole carboxylic acid ester ) 
derivative . which is displayed with below-mentioned General 
Formula (1) or (2) 




-|SiC(l)(Dfif*#J<!:LT,(S,SH3,3'-*^- 
;HfX(l'5/-lH-l'>K— ;i/-5-i?'Ol/)-2-'Ol/* 
;i/7tt*-;b]e~X-[l-'7PP^^;b-5-tKpJrv-7-h 
l J7,»l/^-P^ : 3 L < »l/-l,2,3,6-T L r- : 7tKPtfPP[3,2- 

e]-f>K-;u-8-*;i/7|«>ll>^;i/]*«ft*. 
[A&JR] 

JS«l!l&lca-rS3fl14j&<H<. fifttfC. H» 



As embodiment of General Fonnula (1), (S, S ) - there is a [3, 
3' -carbonyl bis (imino -lH-indole -5-di yl ) - 2 -ylcarbonyl ] 
bis - [1 -chloromethyl -5-hydroxy -7-trifluoromethyl -1, 2, 3, 
6-tetrahydropyrrolo [3 and 2 -e ] indole -8-carboxylic acid 
methyl ]. 

[Effect (s )] 



It possesses activity where s 
with the low toxicity , vis-a- 



;lectivity for cancer cell is high, 
/is solid tumor is strong. 
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Claims 

TiE-«5£(l) 




XI*TIH-«a(2) 
[ft 2] 




(3*»R [*E»fc,L<[*fl'«tta> C1-C6 
HR7;i/+;i/*» R 1 tea.) 
[ft 3] 



[Claim (s)] 
[Claim 1 ] 

Below-mentioned General Formula (1) 
[Chemical Formula 1 ] 




Or below-mentioned General Formula (2) 
[Chemical Formula 2 ] 




(In Formula, as for R as for lower alkyl group , 
R<sup>K/sup> of straight or branched C1-C6 a. ) 

[Chemical Formula 3 ] 
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X 2 X J 



(X 1 ,X 2 liSLMcffi5:LT7k*)IT.OH,OR 
&). OCOR 4 (R 4 ItmtZmC). XliEtltlX 

tt^Stto) ci~C6 <ofi«7;u*;u*. x 3 14 n 

H,OXI*S,R 3 li) 



[1b 4] 



(X 4 RlfX 5 liSLMcttAELT7K*JST,OH, 
OR 4 (R 4 teSffrfclXtefl-tttt© C1-C6 

ocor 4 (r 4 ttHtrffitPi:), xiiEiltL 



(As for X<sup>K/sup>, X<sup>2</sup> becoming 
independent mutually, hydrogen atom , OH, 
OR<sup>4</sup> (As for R<sup>4</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ), the OCOR<sup>4</sup> (As for R<sup>4</sup> 
same as description above), or as for lower alkyl group , 
X<sup>3</sup> of straight or branched C1-C6 as for NH, O 
or the S, R<sup>3</sup> ) 

[Chemical Formula 4 ] 



X 4 




(As for X<sup>4</sup> and X<sup>5</sup> becoming 
independent mutually, the hydrogen atom . OH, 
OR<sup>4</sup> (As for R<sup>4</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ), OCOR<sup>4</sup> (As for R<sup>4</sup> same 
as description above), or lower alkyl group of straight or 
branched C1-C6 ) is shown. 
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) ) 

b. b. 

[it 5] [Chemical Formula 5 ] 



(x i, x 2&tfx zmtztm, r 5 lix 3 (x 3iiisia^w , 

- (CH.) n- (nfiO~40i$() , - (CH=CH) m - (mil 1X112) „ 

- (C = C) m - (mlimtni:) , -X 3 - (CH.) n -x3 - (X 3 ^n 

nmtnv) mto ) . 

lit 6] [Chemical Formula 6 ] 

H H 



(XI 


&tfX2 




<seq>Xl 


AndX2 


Same as description above) or 


d. 






d. 






[lb 7] 




[Chemical Formula 7 ] 
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(x 1 ,x 2 rux' [tmmtmo.R 2 tt*3Hjs 
)t?S$^L'5e , x(h i J7;i/7l-p>^;L/t 0 pp'r>K 

[11**2] 
TtB-flS3C(3) 
[1b 8] 



(As for X<sup>l</sup>, X<sup>2</sup> and 
X<sup>3</sup> same as description above) As for 
R<sup>2</sup> degradable as for substituent , Y halogen 
atom , aryl sulfonyloxy group , lower alkyl sulfonyloxy 
group , haloalkyl sulfonyloxy group , or azido group is shown 
with protecting group or in-vivo of hydrogen atom , hydroxy 

) With optical isomer and those pharmacologically acceptable 
salt . of bis (trifluoromethyl pyrrolo indole carboxylic acid 
ester ) derivative , which isdisplayed 

[Claim 2] 

Below-mentioned general formula (3) 
[Chemical Formula 8 ] 
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(3) 



a^b^tt, xtt^o)«*-«a(4) 

[lb 9] 

r6 _ r _ pi _ 



compound , or its salt which is displayed with (As for R in 
Formula as for lower alkyl group , R<sup>2</sup> of straight 
or branched C1-C6 degradable as for substituent , Y halogen 
atom . aryl sulfonyloxy group , lower alkyl sulfonyloxy 
group , haloalkyl sulfonyloxy group , or azido group is shown 
with protecting group , or the in-vivo of hydrogen atom , 
hydroxy group . ) general formula (4) 

[Chemical Formula 9 ] 



C-R' -C-R 



(4) 



0 



0 



(R 6 i*oH, xi£&jt«a£^„ )-eS2F*is 

«3S(1) 



With compound which is displayed with (R<sup>6</sup> 
shows OH, or reactivity residue . ) acylation 
thebelow-mentioned General Formula which designates that it 
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does as feature (1) 
[Chemical Formula 10 ] 

Y. 



0 




0) 



(St^KR lij&^bLXtetfftttO) C1-C6 CDffi (In Formula, as for R as for lower alkyl group, 

R<sup>K/sup> of straight or branched C1-C6 a. ) 

[Chemical Formula 1 1 ] 



HR7;U+;i/*s R 1 I* a.) 
Ut 11] 




if l YifV. 



(X 1 ,X 2 l££lMcft35:l/OKfftJIT,OH,OR 
4 (R 4 &Wm*,L<ltMfcft<D C1-C6 (Dim7)^ 

&). OCOR 4 (R 4 ItffialtmC)* XteEfctU 

ci~C6 0fiffi7;u+;uS,x 3 li 

NH,OXIiS,R 3 I*) 



lit 12] 



(As for X<sup>K/sup>, X<sup>2</sup> becoming 
independent mutually, hydrogen atom , OH, 
OR<sup>4</sup> (As for R<sup>4</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ), the OCOR<sup>4</sup> (As for R<sup>4</sup> 
same as description above), or as for lower alkyl group , 
X<sup>3</sup> of straight or branched C1-C6 as for NH, O 
or the S, R<sup>3</sup> ) 

[Chemical Formula 12 ] 
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I* 



x 4 

X 5 



(x 4 Rtfx* liSiMittiLl^killg^OH. 

OR 4 (R 4 liEtltlXli^&ttcD C1-C6 

ocor 4 (r 4 itmmmc). Rimm^L 

<(**H£tta> ci~C6 <ofi«7;u*;u*)S* 
"To 



R 

X 1 X" 



(As for X<sup>4</sup> and X<sup>5</sup> becoming 
independent mutually, the hydrogen atom , OH, 
OR<sup>4</sup> (As for R<sup>4</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ), OCOR<sup>4</sup> (As for R<sup>4</sup> same 
as description above), or lower alkyl group of straight or 
branched C1~C6 ) is shown. 

) 



[Chemical Formula 1 3 ] 



- (CH.) „- (n!4O~40ffl) 

- (c=o a - (mmmtm) 



, - (CH=CH) m - (ml41XI42) . 
-X 3 - (CH 2 ) n -x3 - (X 3 &tfn 



lit 14] 



[Chemical Formula 14 ] 
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(XI 


RUX2 




<seq>Xl 


AiidX2 


Same as description above) or 


d. 






d. 




(X 1 ,X 2 Rlfx 3 ItmmtmO.R 2 1***11 
a, /\n7J\s*JW\sfc-J\'**ri>&. Xit7 

TIH-«a(la) 
[lb 16] 



(As for X<sup>K/sup>, X<sup>2</sup> and 
X<sup>3</sup> same as description above) As for 
R<sup>2</sup> degradable as for substituent , Y halogen 
atom , aryl sulfonyloxy group , lower alkyl sulfonyloxy 
group , haloalkyl sulfonyloxy group , or azido group is shown 
with protecting group , or in- vivo of hydrogen atom , hydroxy 
group . 

) With manufacturing method . of compound which is 
displayed 

[Claim 3 ] 

Below-mentioned General Formula (1 a ) 
[Chemical Formula 16 ] 



Page 1 1 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1996151380A 



1996-6-11 




(X 1 ,X 2 ttSLM^ajtLr^JST-^OH^OR 

4 (r 4 itm.mii L<it y Amt(D ci-ce (Dimr^ 
&). ocor 4 (r 4 itmvitmc). xi*EiitL< 

NH.OXIiS.R 3 li) 



[lb 18] 




(In Formula, as for R as for lower alkyl group , 
R<sup>K/sup> of straight or branched C1-C6 a. ) 



[Chemical Formula 17 ] 




(As for X<sup>K/sup>, X<sup>2</sup> becoming 
independent mutually, hydrogen atom , OH, 
OR<sup>4</sup> (As for R<sup>4</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ), the OCOR<sup>4</sup> (As for R<sup>4</sup> 
same as description above), or as for lower alkyl group , 
X<sup>3</sup> of straight or branched C1-C6 as for NH, O 
or the S, R<sup>3</sup> ) 

[Chemical Formula 1 8 ] 
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I* 



x 4 

X 5 



(x 4 Rtfx* liSiMittiLl^killg^OH. 

OR 4 (R 4 liEtltlXli^&ttcD C1-C6 

ocor 4 (r 4 itmmmc). Rimm^L 

<(**H£tta> ci~C6 <ofi«7;u*;u*)S* 
"To 



[1b 19] 



X 1 X 1 



.i i . .i; ii 

- (CH B ) „- (n«O'-4 0SBtt) 

- (c=o m - (mmutm) > 



(As for X<sup>4</sup> and X<sup>5</sup> becoming 
independent mutually, the hydrogen atom , OH, 
OR<sup>4</sup> (As for R<sup>4</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ), OCOR<sup>4</sup> (As for R<sup>4</sup> same 
as description above), or lower alkyl group of straight or 
branched C1~C6 ) is shown. 

) 



[Chemical Formula 19] 



R5 ftx 3 (x3iifj|2t|WIb) . 
% - (CH=CH) m - (m« 1X142) , 
-X 3 - (CH.) n -x3 - (X 3 &tfn 



[Chemical Formula 20 ] 
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(XI 


RUX2 




<seq>Xl 


AiidX2 


Same as description above) or 


d. 






d. 




(X 1 ,x 2 St/x 5 \$/\nf> 



(As for X<sup>l</sup>, X<sup>2</sup> and 
X<sup>3</sup> same as description above) Y shows halogen 
atom , aryl sulfonyloxy group , lower alkyl sulfonyloxy 
group , haloalkyl sulfonyloxy group , or azido group . 

) With compound and general formula which are displayed 
(5) 

R<sup>6<sup>-Z (5) 

Below-mentioned General Formula which designates that it 
reacts with the compound u hieh is displayed with (In 
Formula, as for R<sup>6</sup> degradable as for 
substituent , Z reactivity residue isshown with in-vivo . ) as 

feature (1 b ) 
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4] 

TIB-»a(la) 
[1b 23] 




1996-6-11 



[Chemical Formula 22 ] 




manufacturing method . of compound w hieh is displayed with 
(In Formula, as for R. R<sup>K/sup>, R-'sup >6</sup> and 
Y same as description above. ) 

[Claim 4] 

Below-mentioned General Formula (la) 
[Chemical Formula 23 ] 




(3t«KR teitffit.Utefl'Sttfl) C1-C6 (Dffi 
«7;i/+;i/*. R 1 I* a.) 

[lb 24] 



(In Formula, as for R as for lower alkyl group , 
R<sup>l</sup> of straight or branched C1-C6 a. ) 

[Chemical Formula 24 ] 
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X 2 X 2 



(X 1 ,X 2 liSLMcffi5:LT7k*)I 2: f .OH, OR 
&). OCOR 4 (R 4 ItmtZmC). XliEtltlX 

izmmtD ci~c6 com&7)^)^.x s it 

NH,OXI*S,R 3 I*) 



Ut 25] 



(X 4 Rlfx 5 teELM^ttai/CrtliJS^OH, 
OR 4 (R 4 teSffrfclXtefl-tttt© C1-C6 

ocor 4 (r 4 ttHtrffitPi:), xiiEiltL 



(As for X<sup>K/sup>, X<sup>2</sup> becoming 
independent mutually, hydrogen atom , OH, 
OR<sup>4</sup> (As for R<sup>4</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ), the OCOR<sup>4</sup> (As for R<sup>4</sup> 
same as description above), or as for lower alkyl group , 
X<sup>3</sup> of straight or branched C1-C6 as for NH, O 
or the S, R<sup>3</sup> ) 

[Chemical Formula 25 ] 



X 4 




(As for X<sup>4</sup> and X<sup>5</sup> becoming 
independent mutually, the hydrogen atom . OH, 
OR<sup>4</sup> (As for R<sup>4</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ), OCOR<sup>4</sup> (As for R<sup>4</sup> same 
as description above), or lower alkyl group of straight or 
branched C1-C6 ) is shown. 
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) ) 

b. b. 

[ -lb 26] [Chemical Formula 26 ] 




- (CH Z ) n - (nli0-4Oit) „ - (CH = CH) m - (mii 1 Xli 2 ) „ 

- (C = C) m - (mliiflKiNW , -X 3 - (CH 2 ) „-x3- (X 3 &£>*n 

c. c. 

[It 27] [Chemical Formula 27 ] 

H H 



X 2 X 2 

1x1 I at;x2 pIWfEmJTxil 



(XI 


RlfX2 




<seq>Xl 


AndX2 


Same as description above) or 


d. 






d. 



lit 28] " [Chemical Formula 28 ] 



Page 17 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1996151380A 



1996-6-11 



X 1 X 2 




(x 1 ,x 2 Ritx' Yii/\n^> 



lit 29] 



(As lor X- sup I- sup -. X--SLip"-2-- sup - and 
X<sup>3</sup> same as description above) Y shows halogen 
atom , aryl sulfonyloxy group , lower alkyl sulfonyloxy 
group , haloalkyl sulfonyloxy group , or azido group . 

) With compound which is displayed under base catalyst 
existing ring closing thebelow -mentioned General Formula 
which designates that it does as feature (2) 



[Chemical Formula 29 ] 




(2) 



TIE-IS S(2) 
lit 30] 



manufacturing method . of compound which is displayed with 
(In Formula, as for R and R<sup>K/sup> same as description 
above. ) 

[Claim 5 ] 

Below-mentioned General Formula (2) 
[Chemical Formula 30 ] 
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(X 1 ,X 2 l*£lM::tt3±LT7K*JI^OFuOR 

4 (R 4 iitituii»ttttro ci~c6 (Dim? ii- 

&). OCOR 4 (R 4 liftufE^i;), XteEfctU 
itmmCD C1-C6 (D&Tl^l^.X 1 It 
NFuOXIiS.R 3 I*) 



lit 32] 



1996-6-11 




(In Formula, as for R as for lower alkyl group , 
R<sup>K/sup> of straight or branched C1-C6 a. ) 



[Chemical Formula 31 ] 




(As for X<sup>K/sup>, X<sup>2</sup> becoming 
independent mutually, hydrogen atom , OH, 
OR<sup>4</sup> (As for R<sup>4</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ), the OCOR<sup>4</sup> (As for R<sup>4</sup> 
same as description above), or as for lower alkyl group , 
X<sup>3</sup> of straight or branched C1-C6 as for NH, O 
or the S, R<sup>3</sup> ) 

[Chemical Formula 32 ] 
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X s 



X 4 



(X 4 StfX 5 (iSL^ICttjiL-C^IIJS^.OH. 
OR 4 (R 4 liEtltlXli^&ttcD C1-C6 

ocor 4 (r 4 itmmmc). Rimm^L 

<\*ftfcft<D ci~C6 <ofi«7;u*;u*)S* 
"To 



(As for X<sup>4</sup> and X<sup>5</sup> becoming 
independent mutually, the hydrogen atom , OH, 
OR<sup>4</sup> (As for R<sup>4</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ), OCOR<sup>4</sup> (As for R<sup>4</sup> same 
as description above), or lower alkyl group of straight or 
branched C1~C6 ) is shown. 

) 



lit 33] 



X 2 

(xU 2 S[FX 3 (d:HyfH<hls]l^. 

- (CH 2 ) „- (n|*O~4 0g&) 

- (c = C) m - (mliffiriEiHW > 



[Chemical Formula 33 ] 



. - (CH = CH) m - {mtelR\$2) „ 
-X 3 - (CH 2 ) n -X 3 - (X 8 &0'n 



lit 34] 



[Chemical Formula 34 ] 
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(XI 


RUX2 




<seq>Xl 


AiidX2 


Same as description above) or 


d. 






d. 




(x 1 ,x 2 &t/ x 3 \zmmmc)v&£hz>it 
**i=TE-«a(6) 



H-Y (6) 

fti:-r<STIH-»SC(la) 
[lb 36] 



In compound which is displayed with (As for 
X<sup>K/sup>, X<sup>2</sup> and X<sup>3</sup> same 
as description above) below -mentioned general formula (6) 

H-Y (6) 

Below-mentioned General Formula which designates that acid 
which isdisplayed with (In Formula, Y shows halogen atom , 
aryl sulfonyloxy group , lower alkyl sulfonyloxy group , 
haloalkyl sulfonyloxy group , or azido group . ) is added as 
feature (1 a ) 

[Chemical Formula 36 ] 
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0 0 




(1a) 



(SC^R^R 1 RtfY itmtitf5\C.)Vmih^ 



Specification 

[0001] 

-hU^l^P^/lM^e-xh^tKPtfPPp, 
2-e]-f>K-;i/-8-*;i/7tt>itxxT;i/)llS<*S 
iN'tx^-hU^i^p^u-U^Sa-xh^tK 

□ v^P^P/%]t°PP[3,2-eH>K-;i/-4(5H)- 
*>-7-^*'>itiXx;U)lS3tl*. ^<Dft^ 

[0002] 

[ft*&ffi] 

cc-io65 *<re;-v— f ji,*z? t^'UJtt-jv 

-?X(J. Antibiotics)j31 1211 H(1978 |s] 
34 #,1119 H(1981 ^),USP4169888 ^[Z,* 
tzmVWm'i&ttt^^ttl^U^ A R 
tftOimmfotf WO87/06265 ^,EP0318056 

Antibiotics) J 42 #, 1229 H(1989 ^ PwW 4 
.99774 ^[C§f^$tlTl^„ 



£b[CCC-1065 tf>S§^lWEP0359454-§-, iff m 
Bg 60-193989 ^ 2-502005 ^Tcf 1 
i^-*;UV-ri/>g<Z>Rj»(*A^H¥ 3-7287 



manufacturing method . of compound which is displayed with 
(In Formula, as for R, R<sup>K/sup> and Y same as 
description above. ) 



[Description of the Invention ] 
[0001] 

[Field of Industrial Application ] 

this invention regards optical isomer and those 
pharmacologically acceptable salt of novel bis (7 
-trifluoromethyl -1, 2, 3, 6-tetrahydropyrrolo [3 and 2 -e ] 
indole -8-carboxylic acid ester ) derivative and bis (6 
-trifluoromethyl -1. 2. 8. 8a- [tctorahidoroshikuropuropa ] [c ] 
pyrrolo [3 and 2 -e ] indole -4 (5 H ) -on -7-carboxylic acid 
ester ) derivative , which possess antimicrobial , 
antineoplastic activity . 

[0002] 

[Prior Art] 

CC-1065 "journal of [anchibaiotikkusu ] (Journal of 
Antibiotics (0021 - 8820) ) " Vol.31 , 1211page (1978 ), same 
Vol.34, 11 19page( 1981 ), in United States Patent 4169888 
number, the[deyuokarumaishin ] A and its analog which in 
addition possess similar structure the WO 87/06265 number 
and EP 0318056 number, "journal of [anchibaiotikkusu ] 
(Journal of Antibiotics (0021 - 8820) ) " Vol.42 , 1229page 
(1989 ), is disclosed in Japan Unexamined Patent Publication 
Hei 4- 99774 number as antibiotic which possesses antibiotic 
activity , antineoplastic activity . 

[0003] 

Furthermore derivative of CC-1065 in EP 0359454 number, 
Japan Unexamined Patent Publication Showa 60-193989 
number and Japanese Publication of International Patent 
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ftffiW- 3-128379 ^* EP0354583 EP040 
6749 mzfflTjiZtlTl^o 



[0004] 

-otfMb^lfllc 2 ^©xhTtKnenn-r^ 
\ : —J\>#tittt+&it-&1tlHt. ft BIBS 60-19398 
9 -§-(EP0154445 ^StN^f S¥ 2-502005 -§-(W 
08804659 ^©ftBtSfsRalEHI^SflS 



-R 5 -T-R' 5 -(R 5 .R' 5 (4*;U7t? 

*;U7tt~- ;U75A *;l,tK- ;u^-Jrv. 
;L,7K-;U^)T-a$^i.^^^^a¥ 4-5006 
64 ^(WO9002746 #)I::|E*2F*U 

^;i/7H-;i/e , x(Y5/-iH-<>K-;u-2-*;u7n~ 

5,5' -[(l,2-v^JrV-l,2-X^>v-r;U) 

i?75/]ex-iH-<>K-;u-2-*;u7tt^;i,S(7) 
lb^^ll!te#i£LTP w i^£*i-ti,^ 0 



[0005] 

2 00 7-h l j7;u7hP^;u-8-^h+v*;u7K- 

;U-l,2,3,6-xh7tKPt°PP[3,2-e]'r>K-;m 

£*ru 3fi«M»»*«*;i/#=;i/e^K5y-iH--f 
>K-;i/-2-*;i/7t?-;i/)*-efcS^^«!i(**tij 

MAblc^oTBSI^^ftTl^ftPwW 6-1 

16269 *)„ 

[0006] 

LfrU *#6IJIHb£tt©«fcofctfX(Mj:7;i~J-P 

^^;i/t°pp^>K-;i/*;b7K>ltx7.^;u)IS 

[0007] 



Application 2- 502005 number, in addition derivative of 
[deyuokarumaishin ] isdisclosed in Japan Unexamined Patent 
Publication Hei 3- 7287 number, Japan Unexamined Patent 
Publication Hei 3- 128379 number, EP 0354583 number and 
EP 0406749 number. 

These in each case whether it utilizes basic backbone of 
natural product thatway, are something which was induced 
from chemical modification of natural product . 

[0004] 

compound which possesses 2 tetrahydropyrrolo indole 
skeleton inside compound of one the Japan Unexamined 
Patent Publication Showa 60-193989 number (EP 0154445 
number) and is included in Claims of Japanese Publication of 
International Patent Application 2- 502005 number (WO 
8804659 number),but there is not exemplary statement and 
there is not disclosure of the Working Example which 
corresponds. 

In addition, bridge section -R<sub>5</sub>-T-R&apos; 
<sub>5</sub>- being (As for R<sub>5</sub>, R&apos; 
<sub>5</sub>, as for T such as phenyl group , heterocyclic 
group , benzene condensed heterocyclic group which is 
substitutedwith carbonyl group amino carbonyl , carbonyl 
amino , carbonyl oxy , oxy carbonyl etc), compound which 
isdisplayed is stated in Japanese Publication of International 
Patent Application 4- 500664 number (WO 9002746 number), 
bridge section carbonyl bis (imino - 1 H-indole -2- 
carbonyl )basis, compound etc of 5 and 5 &apos; - [ (1 and 2 
-di oxo -1,2- ethanediyl ) diamino ] bis -1 H-indole -2- 
carbonyl group is disclosed as the Working Example . 

[0005] 

27 -trifluoromethyl -8-methoxycarbonyl -1,2, 3, 
6-tetrahydropyrrolo it possesses [3 and 2 -e ] indole ring , 
bridge section carbonyl bis (imino -1 H-indole -2- carbonyl ) 
as for the compound which is a basis is already disclosed with 
this applicant andothers, (Japan Unexamined Patent 
Publication Hei 6-1 16269 number). 

[0006] 

But, bis (trifluoromethyl pyrrolo indole carboxylic acid ester ) 
derivative like the compound of this invention is not until 
recently known. 

[0007] 

[Problems to be Solved by the Invention ] 

radiation therapeutic method , and with chemotherapy drug 
with such as surgical ablation . x-ray psychopharmacologic 
treatment etc are usedwith clinic as treatment method of 
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[0008] 

mmmz%iLTmtRmm<mmmizft 

[0009] 

aaiiai3jtef-r-g)as?ttA^<. e«tt-e. hash 



[0010] 

TIB-«a(l)XI*(2) 



[0011] 
[lb 37] 
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Among these psychopharmacologic treatment is treatment 
method of only one with chemotherapy drug vis-a-vis cancer 
and end stage cancer which spread to each site of thebody. 

Originally, this psychopharmacologic treatment which is 
thought that burden of patient isleast, really because of strong 
side effect , has given terrible pain vis-a-vis patient . 

In addition, as for present chemotherapy drug those where 
effectiveness is lowvis-a-vis solid tumor whose multiplication 
of those which show effectiveness vis-a-vis leukemia where 
cell growth is fast is slow are many. 

In reason a this way with chemotherapy drug , cancer therapy 
it is not alwaysdone first choice . 

[0008] 

this invention on basis of present state of chemotherapy a this 
way, vis-a-vis cancer cell selectivity being effective vis-a-vis 
solid tumor highly, furthermore low toxicity designates that 
compound is offered as objective . 

[0009] 

[Means to Solve the Problems ] 

Discovering fact that it possesses activity where as for the 
these inventors , as for result of doing diligent research in 
order to solve theabove-mentioned problem , novel the 
compound of this invention , selectivity for cancer cell is 
high, with low toxicity , vis-a-vis solid tumor is strong, you 
completedinvention. 

[0010] 

Namely as for this invention, below-mentioned General 
Formula (1) or (2) 

[0011] 

[Chemical Formula 37 ] 
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1' n n 



C0 2 R 




(2) 



[0012] [0012] 

(5£tKR liSiltlXli^fttKcT) C1-C6 £>]g (In Formula, as for R as for lower alkyl group , 
WCT)^)^. R 1 1* a.) R<sup>K/sup> of straight or branched C1-C6 a. ) 

[0013] 

[Chemical Formula 38 ] 
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(X 1 ,X 2 liSLMC?(i35:LT7K*JST,OH,OR 
4 (R 4 liltffitL<tt»^tt<D C1-C6 (DfemTJls 

&). OCOR 4 (R 4 lifjfB<!:|5li:), XliHIItlX 

itfttmcD ci~C6 <z>fi«7;i/+;u*» x 3 te n 

H,OXI£S,R 3 l£) 



(As for X<sup>K/sup>, X<sup>2</sup> becoming 
independent mutually, hydrogen atom , OH, 
OR<sup>4</sup> (As for R<sup>4</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ), the OCOR<sup>4</sup> (As for R<sup>4</sup> 
same as description above), or as for lower alkyl group , 
X<sup>3</sup> of straight or branched C1-C6 as for NH, O 
or the S, R<sup>3</sup> ) 

[0015] 

[Chemical Formula 39 ] 



x 4 



[0016] 

(x 4 &t>* x 5 itKwz&iLLxx.mmT.oH. 
or 4 (r 4 \tmmi>L<\tftmt(D ci-ce (Dm& 

ocor 4 (r 4 liftufE^i;), xiiEiltL 
<itmm(D ci~c6 0)fitt7;i/*;i/»)** 

to 



[0016] 

(As for X<sup>4</sup> and X<sup>5</sup> becoming 
independent mutually, the hydrogen atom , OH, 
OR<sup>4</sup> (As for R<sup>4</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ), OCOR<sup>4</sup> (As for R<sup>4</sup> same 
as description above), or lower alkyl group of straight or 
branched C1~C6 ) is shown. 

) 



[0017] 
lit 40] 



[0017] 

[Chemical Formula 40 ] 
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x 3 N^x 1 x 1 ^ 



- (CH a ) „- (n(i0-4©l|() „ - (CH=CH) m - (mli 1X1*2) 

- (c = C) „- (mfifflB^^b) 



-X 3 - (CH B ) n -x3 - (X 3 &tfn 



[0018] 



[0019] 
41] 



[0019] 

[Chemical Formula 41 ] 

H 




(xi %.isx2 



(As for XI and X2 same as description above ) Or 



[0021] 
lit 42] 



[0021] 

[Chemical Formula 42 ] 
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[0022] [0022] 



(x 1 ,x 2 Rtf x 3 (iitrfB<!=[5]ii). r- ii7k#lJI 
fcB&s.Y ri/\p^>Ji^7'j-;ux;u* 
a, /\P7;u+^;u7f^-;i/^-+i/3l, Xii7 



)t?S$^L-5t: , x(h l j7;L,7l-pp ( 5 1 ;L,t 0 pp'r>K 

[0023] 

^^tftL. BSI£*i-a*Tt,«fclVF'J-;i/*£ 

tt/\py>js^ , 7;u+;u*. 7==y», 7;u* 
;u73/», 75/7;u+;u*. *ElX«-eB«l 

>5 L ;i/75/7x- 75y^^;u7x 
tKP+->7x- ;ua^¥if 

[0024] 

L, ^JK.tffiSi7;u*/^;ua, 7'jp^;ua, 
fi«7;i/=i+5/*;i/7l?-;i/*, B»X(*»tB» 
(D7 i j-;u^+v*;u7K- ;ua, b&£*iti* 

TtSL^^/^'T^a, Qf-75/lt7v;uS 
[0025] 

a, 7iz^a, ^pt°^--;ua, ?>>j;ua, 
e^p^a, AVj^a, ^p^ua^-* 

If b*U 7 l JP^^a0fif*^J<!:LTIi, K>y 

^a, 7x- ;u7^^a, 



(As for X<sup>K/sup>, X<sup>2</sup> and 
X<sup>3</sup> same as description above) As for 
R<sup>2</sup> degradable as for substituent , Y halogen 
atom , aryl sulfonyloxy group , lower alkyl sulfonyloxy 
group , haloalkyl sulfonyloxy group , or azido group is shown 
with protecting group , or in-vivo of hydrogen atom , hydroxy 
group . 

) With it is optical isomer and those pharmacologically 
acceptable salt of bis (trifluoromethyl pyrrolo indole 
carboxylic acid ester ) derivative . w hich isdisplayed and to 
offer its manufacturing method . 



Among substituent which are defined here, halogen atom it 
means fluorine atom , chlorine atom , bromine atom , iodine 
atom optionally substitutable aryl group means optionally 
substitutable aryl group with such as halogen atom , alkyl 
group . amino group . alkyl amino group . amino alkyl group 
hydroxy group . can list for example ehlorophenyl group . 
methyl phenyl group , amino phenyl group , methylamino 
phenyl group , aminomethyl phenyl group , hydroxyphenyl 
group etc. 



In addition, here with in-vivo degradable substituent 
disassemblingwith in-vivo , it means substituent which gives 
hydroxy group , for example lower alkanoyl group , ants Roy 
jpl 1 basis,can list lower alkoxy carbonyl group , substituted 
or unsubstituted aryloxy carbonyl group , optionally 
substitutable carbamoyl group , ;al -amino acid acyl residue 
etc. 



As embodiment of lower alkanoyl group , you can list formyl 
group , acetyl group , propanoyl group , butyryl group , 
pivaloyl group , valeryl group , caproyl group , etc you can 
list benzoyl group . phen) I acet) I group . naphthyl group etc 
as embodiment of ants Roy jpl 1 basis. 

As embodiment of lower alkoxy carbonyl group , you can list 
methoxycarbonyl group , ethoxy carbonyl group , propoxy 



[0024] 



[0025] 
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y+v*;i/7tt--;i,a,p-^h+v7xyJF-v*;L,7K 

^^TH-^a^p-^h+v^^^Tt-^F-v*;^ 
p-75y<>v;i/^v*;L/7tt~- 

N-vfijjiS7;i/ J F-;i/*;i//< ; E'r;L/a.N-7 l j-;L, 
ep'jv-;!/*^^- x 
li 3-(v^ t° p 'j v - ii,*;-)^ 

-;i/a,4-(vy^;u75y)t 0 ^'jv-;L,*;L,7tt~- 
;i/a,xii(4-t°^'jvyt°^'jv-;L,)*;L,7tt~- 

*;i,7K-;i,a x (4-y^;i,-i-t 0 ^7v-;L,)*;L,7K 
[4-[2-(vy^;u75y)x^;u]-i-e^7 
v-;L,]*;L,7tt~-;L,a, [4-(2-(tKn+->if^)- 

i-t 0 ^v-;i/]*;u7tt--;i,a.xii[4-[2-[2-(v 

^a^if^^lfSC^At-e^So a-75/i?7v 

-<ypi'v>, -tz'j>, xut->. i>XT L 'C 

[0026] 

*7c, 7 l J-^X;b*- ;b^+v*<!:LTI*, « 

ti, $b[c/\P7;uJr;ux;i/7^- ;b7|-+va<!:L 
TI3\ hU^l^P^^X^x;^ Jpvtt. h 
ij^pp^^>x;i,7fs-;^Jrva^a<*^[z 



1996-6-11 

carbonyl group , butoxy carbonyl group , hexyloxy carbonyl 
group , etc substituted or unsubstituted aryloxy carbonyl 
group , canlist phenoxy carbonyl group , p- chlorophenoxy 
carbonyl group , p- methoxy phenoxy carbonyl group , p- 
aminophenoxy carbonyl group , benzyloxycarbonyl group , p- 
chloro benzyloxycarbonyl group , p- methoxy 
benzyloxycarbonyl group , p- amino benzyloxycarbonyl 
group etc. 



2 - (hydroxy ethyl ) - 1 -piperazinyl ] carbonyl group , or silyl 
group etc which is substituted with [4 - [2 - [2 - 
(dimethylamino ) ethoxy ] ethyl ] - 1 -piperazinyl ] carbonyl 
group or other optionally substitutable 1 - piperazinyl carbonyl 
group , or optionally substitutable 1 - morpholinyl carbonyl 
group , pyrrolidinyl carbonyl group , or alkyl group can be 
listed. As the;al -amino acid acyl residue , amino group can 
list optionally protected glycine , alanine , valine , leucine , 
isoleucinc . serine . threonine . cysteine . methionine . aspartic 
acid . glutamic acid . asparaginic . glutaminc . lysine , 
arginine , phenylalanine , tyrosine , histidine , tiyptophan , 
proline and hydroxyproline or other amino acid acyl residue 
with such as benzyloxycarbonyl group , fluorenyl methyl 
oxycarbonyl group or t-butoxycarbonyl group . 4 - As 
embodiment of optionally substitutable carbamoyl group , N- 
lower alkyl carbamoyl group , N, N- di lower alkyl carbamoyl 
group , N- aryl carbamoyl group . pyrrolidiny l carbonyl 
group . or 3 - (dimethylamino ) pyrrolidinyl carbonyl group or 
other optionally substitutable pyrrolidiny l carbonyl group , 4- 
(dimethylamino ) bipyridinyl carbonyl group , or(4 
-piperidino bipyridinyl ) carbonyl group or other optional!;, 
substitutable bipyridinyl carbonyl group , (4 -methyl -1- 
piperazinyl ) carbonyl group , [4 - [2 - (dimethylamino ) 
ethyl ] - 1 -piperazinyl ] carbonyl group , 



[0026] 

In addition, it is possible to illustrate benzene sulfonyloxy 
group , toluene sulfonyloxy group etc concretely as aryl 
sulfonyloxy group , methane sulfonyloxy group , ethane 
sulfonyloxy group , propane sulfonyloxy group etc is 
illustrated as lower alkyl sulfonyloxy group , it is possibleto 
illustrate trifluoromethane sulfonyloxy group , trichloro 
methane sulfonyloxy group etc concretely furthermore as 
haloalkyl sulfonyloxy group . 
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[0027] 

T±ffi-«3t(l)X[*(2)T?£3;h.6fc£!ttl£li 
[0028] 

TIE-«5t(3a) 



Furthermore this invention offers compound which with 
manufacturing method which isexpressed below is displayed 
with above-mentioned General Formula (1) or (2). 

[0028] 

namely, below-mentioned General Formula (3 a ) 



[Chemical Formula 43 ] 




(3a) 



(^+,r 7 i£75/a0«iia£^(R, r 2 a 

HlLTTIB-fS^(3) 

[0031] 
lit 44] 



[0030] 

deprotection doing compound which is displayed with (In 
Formula, R<sup>7</sup> shows protecting group of amino 
group , (As for R, R<sup>2</sup> and Y same as description 
above). ) thebelow-mentioned general formula (3) 

[0031] 

[Chemical Formula 44 ] 
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H 



(3) 



znhCDit-gytittetunjjmtfm^ 6-H626 



It converts to (In Formula, as for R, R<sup>2</sup> and Y 
same as description above. ) or its salt . 

Following to known method (Japan Unexamined Patent 
Publication Hei 6-1 16269 ), it can produce these compound . 



(Dt&£. T!E-«3S(4a) 



0 



V-C-R'-C-V 



0 



compound , or its salt and below-mentioned General Formula 
which are displayed next withabove-mentioned general 
formula (3) (4 a ) 

[0034] 

[Chemical Formula 45 ] 



(4a) 
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[0035] 

+ [*/\Py>Jl^, l--f5*!/'j;i/**4- 

fc^ro&jsttsa.xi* or 1 (r 1 itrntitm 

*!&l££&J63-fe!-Sj&\ TIB-|S5E(4b) 
HOOC-R 1 -COOH (4b) 

(R 1 ttHJIHtPtoJ-eaS+L-S*^^^* 

i^>£p^*i/;i/*;i"Ki/^5K(DCC)fc£>iMi 
3-x^;i,-i-(3-vy^;i/75y^Pt 0 ;L,)*;L,7Kv; 

cti=«fcy, TiB-*a(i) 

[0036] 
[lb 46] 



F 3 C, 



[0035] 

It reacts mixture or symmetric acid anhydride of active ester , 
carboxylic acid of imidazo 1yd , carboxylic acid of the halide , 
carboxylic acid of carboxylic acid which is displayed with (In 
Formula, V shows halogen atom , 1- imidazolyl group , 4- 
nitro phenoxy group , succinimide yloxy basic or other 
reactivity residue , or OR<sup>K/sup> (As for 
R<sup>K/sup> same as description above). ) or, 
thebelow-mentioned General Formula (4 b ) 

HOOC-R<sup>K/sup>-COOH (4 b ) 

By condensing carboxylic acid which is displayed with (As 
for R<sup>l</sup> same as description above. ) dicyclohexyl 
carbodiimide (DCC ) or3 -ethyl -1- making use of (3 
-dimethylaminopropyl ) carbodiimide acetate or other 
condensing agent , below-mentioned General Formula (1) 

[0036] 

[Chemical Formula 46 ] 



V r Rs < 

R 2 0 0 0 




(1) 



(^+,r,r 2 ruy immtm£e)v%£nz> 

-cDffi££JSlih'Jx^;u7S>, v^V^nt 0 

N, N-v^f/l/tv/l/A75K, v>^;bX;U7fv+ 
vK,7 L h7tKP77>*0;t!iJ*'e-2O~5O de 
gC7?30 ftfrb 48 #miE&t&Z.tlzMW 

[0038] 



compound which is displayed with (In Formula, as for R, 
R<sup>2</sup> and Y same as description above. ) can be 
produced. 

It can execute this condensation reaction easily under existing 
of triethylamine , diisopropyl ethylamine , pyridine , 
dimethylamino pyridine or other organic base , sodium 
hydrogen carbonate , potassium carbonate or other inorganic 
base or under absence in dichloromethane , toluene , 
acetonitrile , N, N- dimethylfonnamide , dimethyl sulfoxide , 
tetrahydrofuran or other solvent - by 30 min to 4 8 -hour 
treating with 20 - 50 deg C. 
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[Chemical Formula 47 ] 

Y > C0 2 R 

■ , , ■ Ah" 3 

" 0 OH 




[0039] 

(a*, r, r 1 ru y ttmriBtHi:) 

*fc, ±ffi-tta(la)-eS£;hfcfc£«l£-ift 

S(5) 

R 8 -Z (5) 

(iC + ,R 8 l**(*rt-e4M¥Rrilfi<i:«*»»z I* 

i=*yTiB-«a(ic) 

[0040] 
[1b 48] 



(In Formula, as for R, R<sup>K/sup> and Y same as 
description above) 

In addition, compound which is displayed with 
above-mentioned General Formula (la) general formula (5) 

R<sup>8</sup>-Z (5) 

lower alkanoyl chloride , ants Roy jpl 1 chloride , lower 
alkoxy carbonyl chloride , substituted or unsubstituted 
aryloxy carbonyl chloride . :al which is displayed with (In 
Formula, as for R<sup>8</sup> degradable as for 
substituent , Z reactivity residue isshown with in-vivo . ) 
-amino acid chloride , optionally substitutable carbamoyl 
chloride , or those active ester bytreating below-mentioned 
General Formula (1 c ) 

[0040] 

[Chemical Formula 48 ] 
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o o 




(1c) 



^Stt»*l*, -20-100 deg C,ff*L<l* 0-5 
0 deg C T? 30 ^frb 10 BlHlfflSfSCtlCj: 

[0042] 

$blcTtB-flSiC(la) 

[0043] 

[lb 49] 



R0 2 C 



t<sup>8</sup> degradable can lead to 

hich isdisplayed with (As for R, R<sup>l</sup> 

is description above. ) which shows substituent 



executed under existing ol'lriclhylamine . 
diisopropyl ethylamine . pyridine . dimethylamino pyridine or 
other organic base , sodium hydrogen carbonate , potassium 
carbonate or other inorganic base or under the absence in inert 
solvent , - with 20 - 100 deg C, preferably 0~50deg C 10 day 
by treating from 30minutes. 

[0042] 

Furthermore below-mentioned General Formula (la) 
[0043] 

[Chemical Formula 49 ] 

Y 

' C0 2 R 

CF 3 




(1a) 
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[0044] 

itSWilti&AfttETVmmtZt. TIB-IS 
3C(2) 

[0045] 
lit 50] 



[0044] 

When compound which is displayed with (In Formula, as for 
R, R<sup>K/sup> and Y same as description above. ) ring 
closing is done under base existing, below-mentioned General 
Formula (2) 

[0045] 

[Chemical Formula 50 ] 



R0 2 C 



C0,R 




Z©SJiSl*»±IH-|fta(la)fl)^*tt* 1-10 

^a^Kffsixii i~5 ^a^;KDv7+fe 

Mlt*'J^A^0«l^a#«TT:\ v^PP 
MUX>, 7-tzhxh'J^, N, N-v^U 

£-;#»t*-78~100 deg C,#£L<I*0~50 deg 
C T? 10 24 BtPsI, #SL<(* 20 5 

It, Mj7;i^p^>x;u*>iK 75Hb** 

7-tzhxh'J^, N, N-v>^*;i>A7'S 
h\ ^h7tKP77>*0T;Stt;t!«+, -20 de 

g cfrp>mm<Dm&i£v<D%m. »£ixiio~5 
o deg c (D^mvmmt^tiz^i)^ ±m- 



It is possible to lead to compound which is displayed with (In 
Formula, as for R and R<sup>l</sup> same as description 
above. ). 

It can execute this reaction, by diazabicyclo base , 
triethylamine or other organic base , of 1 - 10 equivalent 
mole , preferably 1 ~5equivalent mole or under sodium 
hydroxide , sodium hydride , potassium carbonate or other 
inorganic base existing, in dichloromethane , toluene , 
acetonitrile , N, N- dimethylformamide , dimethyl sulfoxide , 
tetrahydrofuran or other inert solvent or with those mixed 
solvent medium- 78-100deg C, preferably 0~50deg C from 
10 min 24hours, 5 hours treating compound of 
above-mentioned General Formula (la) from preferably 20 
amount. 

In addition it can convert to compound which is displayed 
with theabove-mentioned General Formula (la) compound 
which is displayed with theabove-mentioned General Formula 
(2) in ethylacetate , dichloromethane , acetonitrile , N, N- 
dimethylformamide , tetrahydrofuran or other inert solvent , - 
by from 20 deg C treatingwith temperature of temperature , 
preferably 0~50deg C to boiling point of solvent under 
existingof hydrogen chloride , hydrogen bromide , 
hydrochloric acid . hydrobromic acid , toluene sulfonic acid , 
benzenesulfonic acid , methane sulfonic acid , 
trifluoromethanesulfonic acid , azidization hydrogen acid or 
other acid . 
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±IH-«a(3)-e*$*l*<b^*©3l£^Stttt 



[0048] 

-«a(i)xi*(2)-e«**i*ft**i*, *a 

[0049] 



[0050] 

<i*-t*i&©tt**a*tt*-¥»y;i/a-^» v 
*fc« -«a(i)X(*(2)-es$*i«^^«!ifl)^ 

sic, *ES«§^«i(*^s^(Si:s!iaij»ife 

[0051] 

^t-Plf LSl«!IIC*fLT 0.00001~100mg/kg/B T? 

JS#(*0ij7Ltf i h i @*fc[*»ii^»(tr,* 
fc[*r B i*Mic i mm\z is @, 2-4 mmiz i @ 

[0052] 



1996-6-11 

In this reaction it is desirable in point of shortening reaction 
time to use acid of excess . 

[0047] 

If optical isomer of compound which is displayed with 
above-mentioned general formula (3) is used, optical isomer 
of compound which is displayed with the General Formula (1) 
and (2) is produced. 

Following to known method (Japan Unexamined Patent 
Publication Hei 6-1 16269 ), it can produce optical isomer of 
compound whichhere is displayed with general formula (3). 

[0048] 

Be able to use, or with acceptable auxiliary agent on widely 
known formulation of the one kind or more as antimicrobial , 
antineoplasty composition offering/accompanying is possible 
as tablets , capsules , powder , granule , ampoule agent or 
other oral or parenteral agent the compound which is 
displayed with General Formula (1) or (2) with alone . 

[0049] 

When it uses for parenteral . also intravenous administration . 
intraarterial dosage, intraperitoneal administration , 
subcutaneous administration , intramuscular administration , 
chest cavity dosage or the topical administration etc are 
possible. 

[0050] 

Melting compound , or those salt which are displayed with for 
example General Formula (1) or (2) in physiological saline 
and glucose , mannitol , lactose or other aqueous solution , it 
makes suitable pharmaceutical composition . 

In addition, lyophilizing it docs salt of compound which 
isdisplayed with General Formula (1) or (2) with conventional 
method , it is possiblealso to make powder injectable by fact 
that sodium chloride etc is added tothis. 

Furthermore, this pharmaceutical composition can contain 
acceptable salt etc on widely known additive , for example 
formulation with formulation field according to need. 

[0051] 

dose is 0.00001 - 100 mg/kg/day vis-a-vis mammal to which 
the different includes person due to age , disease of patient . 

Dividing into for example 1 day one time or several times , or 
1 - 5 times, one time it prescribesdosage to 2 - 4 weeks in 
intermittently lweek . 

[0052] 

usefiilness of this invention is shown with Working Example 
below but this invention isnot something which is limited in 
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[0053] 

mmmi 
xmm i 

[0054] 
[^ 51] 

F 3 C 



Working Example . 
[0053] 

[Working Example (s )] 
Working Example 1 
[0054] 

[Chemical Formula 51 ] 




[0055] 

(S)-3-t-?>+i^[^-;U-l-<7PP^;U-5-t 
K □ Jp£/-7- MJ y JU* U*T)U-1 ,2,3,6-t r-7 1 K 

□ tf □ □ [3,2-eH>K— ;i/-8-*;u7K:/it./?-JU 1 

3.5mg(30jU mol)C 3M i^t/KSl-ltI£x^U 0. 
3ml £JP*T^ST?40 »Wf ft. L 
fc. 

#&*ifc»3ii= 5,5'-(*;i/7H-,»i/i?'r5y)ifx 

'<>V , 7 : 7>-2-*;b^>it 5.7mg(15jUmol)<>: 1- 

5K£I$£ 17.3mg(90//mol)£JO;L, v^U* 
;UA75K 0.3ml + , ^ST—SMIt? Ltz. 

-5<!:^llfelSa H a(D(S,S)-[3,3'-*;U7K-;HfX 

(-f5y-iH--r>K— ;u-5-i/-r;u)-2--r;i/*;i/7R- 
;i/]£X-[l-^PP^;b-5-tKP+v-7-h'J7;u 
7t-P>^;b-l,2,3,6-^h7tKPt°PP[3,2-e]^> 
K-;i/-8-*;i/7tt">lf^^;b]7t)< 6.6mg(42%)f#b 

[0056] 

[Qf] 24 D =+18° (c = 0.20, v^^/t^ATSK) 

NMR(DMSO d 6 ) 5 :3.54(2H,t,J=10Hz),3.85(2 
H,m),3.88(6H,s), 4.29(2H,m),4.54(2H,d,J=l 1H 
z).4.66(2H.t.J 9H/).7.49 (2H.ddJ=2HzJ=9Hz). 



[0055] 

(S ) - 3 -t-butoxycarbonyl -1- chloromethyl -5-hydroxy 
-7-tritluoromethyl -I. 2. 3. 6-tctraliydropyrrolo in [3 and 2 -c ] 
indole -8-carboxylic acid methyl 13.5mg (30;mu mol ) after 
40 minutes agitating, solvent was removed with room 
temperature including 3 Mhydrogen chloride -ethylacetate 
0.3ml . 

In residue which it acquires in dimethylformamide 0.3ml , 
overnight it agitatedwith room temperature 5,5'- (carbonyl 
diimino ) bis benzofuran -2- carboxylic acid 5.7mg (15;mu 
mol ) with 1 - (3 -dimethylaminopropyl ) - 3 -ethyl 
carbodiimide acetate 17.3mg including (90;mu mol ). 

Refining reaction mixture with silica gel column 
chromatography (tetrahydrofuran ), when you wash with 
methanol ,pale yellow crystal (S, S ) - [3, 3' -carbonyl bis 
(imino -lH-indole -5-di yl ) - 2 -ylcarbonyl ] bis - [1 
-chloromethyl -5-hydroxy -7-trifluoromethyl -1, 2, 3, 
6-tetrahydropyrrolo [3 and 2 -e ] indole -8-carboxylic acid 
methyl ] acquired 6.6 mg (42%). 



[;al] <sup>24</sup><sub>D</sub>=+18* (c=0.20, 
dimethylformamide ) 

nmr (DMSO d<sub>6</sub> );de: 3.54 (2 H, t, J=10Hz ), 
3.85 (2 H, m ), 3.88 (6 H, s ), 4.29 (2 H, m ), 4.54 (2 H, d, 
J=l 1Hz ), 4.66 (2 H, t, J=9Hz ),7.49 (2 H, dd, J=2Hz , 
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7.65-7.67(4H,m),7.93(2H.brs).8.04(2H.d,J=2Hz), 
8.83(2H,brs),10.62 (2H,s),13.11(2H,s)„ 

[0057] 

mmm 2 

[0058] 
lit 52] 

F 3 C 




J=9Hz ), 7.65 - 7.67 (4 H, m ), 7.93 (2 H, brs ), 8.04 (2 H, d, 
J=2Hz ), 8.83 (2 H, brs ), 10.62 (2 H, s ), 13.11(2 H, s ). 

[0057] 

Working Example 2 
[0058] 

[Chemical Formula 52 ] 



IM'*N 




[0059] 

H*ft*ttl=«fcy5,5'-[(4,6-e'J5S?>S?-f;i/)S? 

^;i/7H-;i/vY5y]t: 1 7.-iH-'i'>K-;u-2-*;u 

7$>M 5.6mg(11.5jUmol)^t>, (S,S)-3,3'-[(4,6- 

eu5S?>s?-f;i/S?*;i/#=;i/)if^[(-f5y-iH- 
-f>K— jus-iP^f iisyi-j )ist>j\si$—)i']]\£x-[i 
-^□□^;u-5-tKpJFi/-7-hU7;u^-p^;i/- 

l,2,3,6-T L r- : 7tKPtfPP[3,2-e]'r>K— ./1/-8-* 
6.2mg(47%)f#b^lfco 

[0060] 

[Qf] 25 d =+107° (c=0.28, J rr- : 7tKP:7 : 7>) 



NMR(DMSO d 6 ) <5 :3.52(2H,t,J=9Hz),3.87(2H, 
m)3.89(6H.s).4.29(2H.m).4.55(2H.d..l I I H/).4.7 
2(2H,t,J=10Hz),7.20(2H,s) 7.52(2H,d,J=9Hz),7. 
75(2H,d,J=9Hz),7.96(2H,brs),8.36(2H,s),8.72(l 
H,s),9.62(lH,s),10.56(2H,brs),10.87(2H,s),11.77 
(2H,s),13.07 (2H,brs) 0 

[0061] 

mmm 3 

[0062] 
lit 53] 



[0059] 

5, 5' - from [ (4 and 6 -pyrimidine di yl ) di carbonyl diimino ] 
bis -lH-indole -2- carboxylic acid 5.6mg (11.5 ;mumol), (S, 
S ) - 3, 3' - [ (4 and 6 -pyrimidine di yl di carbonyl ) bis 
[ (imino -lH-indole -5-di yl ) - 2 -ylcarbonyl ]] bis - [1 
-chloromethyl -5-hydroxy -7-trifluoromethyl -1, 2, 3, 
6-tetrahydropyrrolo [3 and 2 -e ] indole -8-carboxylic acid 
methyl ] 6.2 mg (47%) acquired with same method . 



[;al] <sup>25</sup><sub>d</sub>=+107* (c=0.28, 
tetrahydrofuran ) 

nmr (DMSO d<sub>6</sub> );de: 3.52 (2 H, t, J=9Hz ), 3.87 
(2 H, m ) 3.89 (6 H, s ), 4.29 (2 H, m ), 4.55 (2 H, d, 
J=llHz ), 4.72 (2 H, t, J=10Hz ), 7.20(2 H, s ) 7.52 (2 H, d, 
J=9Hz ), 7.75 (2 H, d, J=9Hz ), 7.96 (2 H, brs ), 8.36 (2 H, s ), 
8.72 (1 H, s ), 9.62 (1 H, s ), 10.56 (2 H, brs ),10.87 (2 H, s ), 
11.77 (2 H,s), 13.07 (2 H, brs ). 
[0061] 

Working Example 3 
[0062] 

[Chemical Formula 53 ] 
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[0063] 

H«fc*ttl=«fcy 5,5'-[[3,3'-(l,4-^>-tr~>V^ 

-*;i/7tt">lt 8.0mg(15//mol)frb, (S,S)-3,3'-[3, 
3'-[(l,4-^>-tf>v^;L,)vT<7 l JP'r;L,]t:~XK 

5y-m-Y>K— ;i/-5-v^;i/)-2-'OL/*;L/7tt-,/L/] 

>^;i/-l,2,3,6-^h7tKPt 0 PP[3,2-e]'T>K— 
;i/-8-*;i/7tt~>ltp(^;L,]^ 6.2mg(47%)f#btl 
tz. 

[0064] 

[cufV+70 0 (c 0.20, i?^;i/^UA75K) 

NMR(DMS0 d 6 ) 6 :3.50(2H,t,J=10Hz),3.86(2 

H,m),3.89(6H,s),4.29(2H,m),4.55(2H,d,J=llHz), 

4.70(2H,t,J=9Hz),6.95(2H,d,J=16Hz),7.15(2H,s), 

7.47(4H, s),7.62(2H,d,J=16Hz),7.71(4H,s),7.95 

(2H,brs),8.24(2H,s),l 0. 1 7(2H,s),l 0.5 1 (2H,s),l 1 .6 

8(2H,s),13.03(2H,brs) o 

[0065] 

mmm 4 

[0066] 
lit 54] 



[0063] 

5, 5' - from [[3, 3' - (1 and 4 -benzene di yl ) di acryloyl ] 
diimino ] bis -lH-indole -2- carboxylic acid 8.0mg (15;mu 
mol ), (S, S ) - 3, 3' - [3, 3' - [ (1 and 4 -benzene di yl ) di 
acryloyl ] bis (imino - lH-indole -5-di yl ) - 2 -ylcarbonyl ] bis 
- [1 -chloromethyl -5-hydroxy -7-trifluoromethyl -1, 2, 3, 
6-tetrahydropyrrolo [3 and 2 -e ] indole -8-carboxylic acid 
methyl ] 6.2 mg (47%) acquired with same method . 



[;al] <sup>24</sup><sub>D</sub>=+70* (c0.20, 
dimethylformamide ) 

nmr (DMSO d<sub>6</sub> );de: 3.50 (2 H, t, J=10Hz ), 
3.86 (2 H, m ), 3.89 (6 H, s ), 4.29 (2 H, m ), 4.55 (2 H, d, 
J=llHz ), 4.70 (2 H, t, J=9Hz ),6.95 (2 H, d, J=16Hz ), 7.15 
(2 H, s ), 7.47 (4 H, s ), 7.62 (2 H, d, J=16Hz ), 7.71 (4 H, s ), 
7.95 (2 H, brs ), 8.24 (2 H, s ), 10.17(2 H, s ), 10.51 (2 H, s ), 
11.68 (2 H,s), 13.03 (2 H,brs). 

[0065] 

Working Example 4 
[0066] 

[Chemical Formula 54 ] 
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[0067] 

mmuismzM 5,5'-e^-iH--f>K— ;i/-2-* 

;i/7tf>H 4.0mg(12.5jumol) frSu (S,S)-3,3'- 

[5,5'-bf^-(iH-'r>K— ;u-2-'T;i/*;i/7t<-;i/)]t* 

X-[l-'?PP> ; 3 1 ;U-5-tKPJrV-7-h l J7;L,^-Pp< 
f-;i/-l,2,3,6>f h^fcKPIf PP[3,2-eH>K— 
8-*^7|?>||y^;i/]*t4.9mg(40%)ft&ilfc. 

[0068] 

[Qf] 23 D =+70° (c=0.20, xh^tKP^^) 

NMR(DMSO d 6 ) 6 :3.53(2H,t,J=9Hz),3. 82-3.9 
4(2H,m),3.89(6H,s) 4.25-4.34(2H,m),4.56(2H,d, 
J=llHz),4.74(2H,t,J=9Hz),7.21(2H,s),7.55-7.66 
(4H,m),7.97(4H,brs),l 1 .69(2H,s),l 1 .76(2H,s),l 3. 
09 (2H,brs) 0 
[0069] 

mmm 5 

[0070] 
lit 55] 



[0067] 

5, 5' -bis -lH-indole -2- carboxylic acid 4.0mg from (12.5 ;mu 
mol ), (S, S ) - 3, 3' - [5, 5' -bis - (1 H-indole -2- ylcarbonyl ) ] 
bis - [ I -chloromethyl -5-hydroxy -7-trifiuoromethyl -1, 2, 3, 
6-lclrali\drop\ rrolo [3 and 2 -e ] indole -8-carboxylic acid 
methyl ] 4.9 mg (40%) acquired with same method . 

[0068] 

[;al] <sup>23</supxsub>D</sub>=+70* (c=0.20, 
tetrahydrofuran ) 

nmr (DMSO d<sub>6</sub> );de: 3.53 (2 H, t, J=9Hz ), 3.82 
- 3.94 (2 H, m ), 3.89 (6 H, s ) 4.25 - 4.34 (2 H, m ), 4.56 (2 
H, d, J=llHz ),4.74 (2 H, t, J=9Hz ), 7.21 (2 H, s ), 7.55 - 
7.66 (4 H, m ), 7.97 (4 H, brs ), 1 1 .69 (2 H, s ), 1 1 .76 (2 H, 
s), 13.09(2 H,brs). 

[0069] 

Working Example 5 
[0070] 

[Chemical Formula 55 ] 



Page 40 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1996151380A 

F 3 C X ^C0 2 Me 
HN 



1996-6-11 




[0071] 

H*fc*ftl=«fcy 5,5'-(>4r>*?-f;| / )e^-lH--f 
>K-;U-2-*;L,7K>lt 4.2mg (12.5 //mol) 

b,(s,s)-3,3'-[5,5'-(^'S!>v-r;u)e > x-(iH-'r> 

K— J\,-2-<0\,Jj)\,7[i-J\,)]iiZ.-[l-<?oo* : ?J\,- 
5-tKP^>-7-h l J7,»l/^-P^ : 3 L < »l/-l,2,3,6-T L h : 7 
t KP tf □ □ [3,2-e]-r>K— ;i/-8-* ;U7K>ltp(^ 

3.6mg(29%)f#b*l7i= 
[0072] 

[QffV-29 0 (c=0.20, J rh : 7tKP7 : 7>) 

NMR(DMSO d 6 ) 6 :3.49(2H,dd,J=9Hz,J=llH 
z),3 .80-3 .94(2H m),3 .87(6H,s),4. 1 1 (2H,brs),4.22 
-4.30(2H, m),4.51(2H,d,J=HHz),4.67(2H,t,J=ll 
Hz),7.09(2H,d,J=2Hz),7.16(2H,dd,J=2Hz,J=9H 
z),7.41(2H,d,J=8Hz),7.54(2H,s),7.94(2H,brs),10. 
56(2H,s),l 1 .62(2H,brs), 1 3 .08(2H,brs) „ 

[0073] 

mmm 6 

[0074] 
lit 56] 



[0071] 

5, 5' - from (methane di yl ) bis -lH-indole -2- carboxylic acid 
4.2mg (12.5 ;mu mol ), (S, S ) - 3, 3' - [5, 5' - (methane di yl ) 
bis - (1 H-indole -2- ylcarbonyl ) ] bis - [1 -chloromethyl 
-5-hydroxy -7-trifluoromethyl -1,2, 3, 6-tetrahydropyrrolo [3 
and 2 -e ] indole -8-carboxylic acid methyl ] 3.6 mg ( 29" o ) 
acquired with same method . 



[;al] <sup>24</sup><sub>D</sub>=-29* (c=0.20, 
tetrahydrofuran ) 

nmr (DMSO d<sub>6</sub> );de: 3.49 (2 H, dd, J=9Hz , 
J=llHz ), 3.80 - 3.94 (2 Hm ), 3.87 (6 H, s ), 4.11 (2 H, brs ), 
4.22 - 4.30(2 H, m ), 4.51 (2 H, d, J=l 1Hz ), 4.67 (2 H, t, 
J=llHz ), 7.09 (2 H, d, J=2Hz ), 7.16 (2 H, dd, J=2Hz , 
J=9Hz ), 7.41 (2 H, d, J=8Hz ), 7.54 (2 H, s ), 7.94 (2 H, 
brs ),10.56 (2 H, s ), 11.62 (2 H, brs ), 13.08 (2 H, brs ). 

[0073] 

Working Example 6 
[0074] 

[Chemical Formula 56 ] 
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[0075] 

H««t*fti=«fcy 5,5'-(^-**>s?-f;i/)e^-iH- 

•<>K— ;i/-2-*;i//H>K 4.2mg (12.5 //mol) 
b,(S,S)-3,3'-[5,5'-(^-JF-vvY;i/)e , X-(lH-1' 

>K-;i/-2-Y;i/^;i/^-;t/)]tx-[i-<7PPp(^ 

;i/-5- 1 KP * V-7- h'J 7 □ ^ ;U-1 ,2,3,6-T" 
h^t KP tf P P [3,2-e]Y>K— ;i/-8-* ;i/7K>|g> 

6.0mg(48%)f#&*lfc. 

[0076] 

[QffV-25 0 ( c =0.20, J rh : 7tKP7 : 7>) 

NMR(DMSO d 6 ) 8 :3.51(2H,dd,J=9Hz,J=llH 
z),3.82-3.89(2H,m),3.87(6H,s),4.22-4.30(2H,m), 
4.50(2H,d,J=10Hz),4.66(2H,dd,J=9Hz,J=llHz), 
7.05(2H,dd,J=3Hz,J=9Hz),7.09(2H,brs),7.24(2H, 
d,J=2Hz),7.51(2H,d,J=9Hz),7.95(2H,brs),10.58(2 
H,brs), 1 1 .73(2H,brs), 13.1 0(2H,brs) o 

[0077] 

mmm i 

[0078] 
lit 57] 



[0075] 

5, 5' - from (oxy di yl ) bis -lH-indole -2- carboxylic acid 
4.2mg (12.5 ;mu mol ), (S, S ) - 3, 3' - [5, 5' - (oxy di yl ) bis - 
(1 H-indole -2- ylcarbonyl ) ] bis - [1 -chloromethyl 
-5-hydroxy -7-trifluoromethyl -1,2, 3, 6-tetrahydropyrrolo [3 
and 2 -e ] indole -8-carboxylic acid methyl ] 6.0 mg (48%) 
acquired with same method . 



[;al] <sup>24</sup><sub>D</sub>=-25* (c=0.20, 
tetrahydrofuran ) 

nmr (DMSO d<sub>6</sub> );de: 3.51 (2 H, dd, J=9Hz , 
J=l 1Hz ), 3.82 - 3.89 (2 H, m ), 3.87 (6 H, s ), 4.22 - 4.30 (2 
H, m ), 4.50(2 H, d, J=10Hz ), 4.66 (2 H, dd, J=9Hz , 
J=l 1Hz ), 7.05 (2 H, dd, J=3Hz , J=9Hz ), 7.09 (2 H, brs ), 
7.24 (2 H, d, J=2Hz ), 7.51 (2 H, d, J=9Hz ), 7.95 (2 H, brs ), 
10.58 (2 H, brs ),11.73 (2 H, brs ), 13.10 (2 H, brs ). 

[0077] 

Working Example 7 
[0078] 

[Chemical Formula 57 ] 
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Me0 2 C, 



H H 




[0079] 

H«fc*tti=«fcy 5,5'-(x^>s?-f;i/)e^-iH- 

-<>K-;i/-2-*;i/7K>lt 4.3mg(12.5jUmol) 
(S,S)-3,3'-[5,5'-(X^>vY;L/)tX-(lH--< 

>K-;i/-2-<;i/^;i//tt-;u)]ex-[i-<7PPp(^ 
;i/-5- 1 Kn + v-7- hU 7 □ ,2,3,6-^ 

t KP tf □ □ [3,2-eH>K— ;i/-8-* ;i/7K>|g> 

4.6mg(36%)ftb*l7c= 

[0080] 

[Qf] 23 D =+94° (c=0.20, T-h7tKP77>) 

NMR(DMSO d 6 ) <5 :3.59(2H,dd,J=9Hz,J=l 1H 
z),3.88-3.98(2H,m),3.94(6H,s),4.30-4.40(2H,m), 
4.59(2H,d,J=llHz),4.78(2H,t,J=llHz),7.25(2H, 
s),7.48(2H,d,J=8Hz),7.60(2H,d,J=9Hz),7.96-8.06 
(4H,m),10.64(2H,brs),12.01(2H,s),13.16(2H,br 

8). 

[0081] 

mmm & 

[0082] 
lit 58] 



[0079] 

5, 5' - from (ethyne di yl ) bis -lH-indole -2- carboxylic acid 
4.3mg (12.5 ;mu mol ), (S, S ) - 3, 3' - [5, 5' - (ethyne di yl ) 
bis - (1 H-indole -2- ylcarbonyl ) ] bis - [1 -chloromethyl 
-5-hydroxy -7-trifluoromethyl -1,2, 3, 6-tetrahydropyrrolo [3 
and 2 -e ] indole -8-carboxylic acid methyl ] 4.6 mg (36%) 
acquired with same method . 



[;al] <sup>23</sup><sub>D</sub>=+94* (c=0.20, 
tetrahydrofuran ) 

nmr (DMSO d<sub>6</sub> );de: 3.59 (2 H, dd, J=9Hz , 
J=l 1Hz ), 3.88 - 3.98 (2 H, m ), 3.94 (6 H, s ), 4.30 - 4.40 (2 
H, m ), 4.59(2 H, d, J=l 1Hz ), 4.78 (2 H, t, J=l 1Hz ), 7.25 (2 
H, s ), 7.48 (2 H, d, J=8Hz ), 7.60 (2 H, d, J=9Hz ), 7.96 - 
8.06 (4 H, m ), 10.64 (2 H, brs ),12.01 (2 H, s ), 13.16 (2 H, 
brs ). 

[0081] 

Working Example 8 
[0082] 

[Chemical Formula 58 ] 
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[0083] 

mffittmz&v 5,5'-((z)-i,2-x^b>i?-r;u) 

e'X-lH-Y>K-;i/-2-*;L/7K>lt 1.4mg(4.0// m 
ol) frb, (S,S)-3,3'-[5,5'-((Z)-l,2-X^b>v-T 

;u)e^-(iH--f>K-;u-2--r;u*;i/7t«-;u)]ex 

,2,3,6-^h^t KP tf P P [3,2-e]-r>K— ;i/-8- 
2.0mg(51%) {fbtLtco 

[0084] 

[ClffV+79 0 (c=0.20, T-h7tKn^7>) 

NMR(DMSO d 6 ) <5 :3.53(2H,dd,J=9Hz,J=llH 

z),3.83-3.97(2H,m),3.89(6H,s),4.23-4.34(2H,m), 

4.54(2H,d,J=llHz),4.73(2H,dd,J=9Hz,J=llHz), 

7.17(2H,d,J=2Hz),7.29(2H,s),7.51(2H,d,J=8Hz), 

7.63(2H,d,J=9Hz),7.85(2H,s),7.95(2H,s),10.57(2 

H,s),11.78(2H, s),13.09(2H,s) o 

[0085] 

Hffiflj 9 

[0086] 
lit 59] 



[0083] 

5, 5' - (Z ) - 1 and 2 -ethylene di yl ) bis -lH-indole -2- 
carboxylic acid 1 .4mg from (4.0 ;mu mol ), (S, S ) - 3, 3' - [5, 
5' - (Z ) - 1 and 2 -ethylene di yl ) bis - (1 H-indole -2- 
ylcarbonyl ) ] bis - [1 -chloromcthyl -5-hydroxy 
-7-trifluoromethyl -1,2, 3, 6-tetrahydropyrrolo [3 and 2 -e ] 
indole -8-carboxylic acid methyl ] 2.0 mg (51%) acquired 
with same method . 

[0084] 

[;al] <sup>23</sup><sub>D</sub>=+79* (c=0.20, 
tetrahydrofuran ) 

nmr (DMSO d<sub>6</sub> );de: 3.53 (2 H, dd, J=9Hz , 
J=llHz ), 3.83 - 3.97 (2 H, m ), 3.89 (6 H, s ), 4.23 - 4.34 (2 
H, m ), 4.54(2 H, d, J=l 1Hz ), 4.73 (2 H, dd, J=9Hz , 
J=l 1Hz ), 7.17 (2 H, d, J=2Hz ), 7.29 (2 H, s ), 7.51 (2 H, d, 
J=8Hz ), 7.63 (2 H, d, J=9Hz ), 7.85 (2 H, s ), 7.95 (2 H, 
s ),10.57 (2 H, s ), 11.78 (2 H,s), 13.09 (2 H, s ). 

[0085] 

Working Example 9 
[00X6] 

[Chemical Formula 59 ] 
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[0087] 

H-^>K-;U-2-*;L,7tf>lt 4.4mg (12.5 (lmo\) 
^b,(S,S)-3,3'-[5,5'-(l,2-X-S!>i?^;i,)e7>-(l 

H--r>K-;L,-2-f ;L,*;L,7tt--;i / )]e7>-[i-^pp 
^;u-5-fcRp*v-7-h'j7;^pp(^;u-i,2,3,6 

-^h7tKPt°PP[3,2-e]'T>K-;L,-8-*;U^> 
If>^;U]7b< 4.2mg(33%)f#b*lfc= 



[0087] 

5, 5' - from (1 and 2 -ethanediyl ) bis -lH-indole -2- 
carboxylic acid 4.4mg (12.5 ;mu mol ), (S, S ) - 3, 3' - [5, 5' - 
(1 and 2 -ethanediyl ) bis - (1 H-indole -2- ylcarbonyl ) ] bis - 
[1 -chloromethyl -5-hydroxy -7-trilluoromctliyl -I. 2. 3. 
6-tetrahydropyrrolo [3 and 2 -e ] indole -8-carboxylic acid 
methyl ] 4.2 mg (33%) acquired with same method . 



[Qf] 24 D =+H° (c=0.20,xh7tKP77>) 

NMR(DMSO d 6 ) 8 :3.02(4H,brs),3.50(2H,t,J=l 
lHz),3.80-3.94(2H,m),3.88(6H,s),4.22-4.32(2H, 
m),4.5 1 (2H,d,J=l 1 Hz),4.68(2H,t,J=10Hz),7.06(2 
H,d,J=lHz),7.17(2H,dd,J=lHz,J=9Hz),7.41(2H, 
d,J=9Hz),7.51(2H,s),7.95(2H, brs),10.55(2H,br 
s),11.60(2H,brs),13.07 (2H,brs) 0 

[0089] 

mmm 10 

[0090] 
lit 60] 



[;al] <sup>24</sup><sub>D</sub>=+ll* (c=0.20, 
tetrahydrofuran ) 

nmr (DMSO d<sub>6</sub> );de: 3.02 (4 H, brs ), 3.50 (2 H, 
t, J=llHz ), 3.80 - 3.94 (2 H, m ), 3.88 (6 H, s ), 4.22 - 4.32(2 
H, m ), 4.51 (2 H, d, J=llHz ), 4.68 (2 H, t, J=10Hz ), 7.06 (2 
H, d, J=lHz ), 7.17 (2 H, dd, J=lHz , J=9Hz ), 7.41 (2 H, d, 
J=9Hz ), 7.51 (2 H, s ), 7.95 (2 H, brs ),10.55 (2 H, brs ), 
1 1.60 (2 H, brs ), 13.07 (2 H, brs ). 

[0089] 

Working Example 10 
[0090] 

[Chemical Formula 60 ] 



Page 45 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1996151380A 



1996-6-11 




[0091] 

H«fc*ttl=«fcy l,6-i?tKP^>V[l,2-b:3,4-b 
']vt°P-;i/-2,7-v*;L,7K>lt3.1m g (12.5//mo 
1) frb. (S,S)-3,3'-[l,6-vtKP^>y[l,2-b:3,4 
-b']i?t°P-;U-2,7-V'T;L,v*;L,7tt~-;L,]eX-[l 

-^□□^;i/-5-tKp+'>-7-h l J7;u^p^;u- 

l,2,3,6-7 L h : 7tKPtfPP[3,2-e]'r>K— 
;i>#>K^l<]J&< 4.4mg(39%) fibtlfco 
[0092] 

[Qf] 23 D =+37° (c=0.20, xh^tKP^^) 

NMR(DMS0 d 6 ) <5 :3.48-3.57(2H,m),3.84-3.94 
(2H,m),3.89(3H,s),3.90(3H,s),4.26-4.38(2H,m),4. 
58(lH,d,J=HHz),4.62-4.69(2H,m),4.73(lH,dd,J 
=9Hz,J=llHz),7.26(lH,d,J=2Hz),7.29(lH,d,J=9 
Hz),7.54(lH,d,J=9Hz),7.77(lH,brs),8.00(lH,s),8. 
01(lH,s),10.56(lH,s),10.58(lH,S),11.92(lH,brs), 
12.22(lH,brs),13.07(lH,s),13.09(lH,s)„ 

[0093] 

naE^j ii 

[0094] 
[lb 61] 



[0091] 

I and 6 -dihydro benzo from [1 and 2 -b:3, 4- b* ] di pyrrole 
-2, 7-dicarboxylic acid 3.1mg (12.5 ;mu mol ), (S, S ) - 3, 3' - 
[1 and 6 -dihydro benzo [1 and 2 -b:3, 4- b* ] di pyrrole -2, 
7-di yl di carbonyl ] bis - [1 -chloromethyl -5-hydroxy 
-7-lnlluoromelliyl -1.2. 3. 6-tetrahydropyrrolo [3 and 2 -c ] 
indole -8-carboxylic acid methyl ]4.4 mg (39%) acquired with 
same method . 

[0092] 

[;al] <sup>23</supxsub>D</sub>=+37* (c=0.20, 
tetrahydrofuran ) 

nmr (DMSO d<sub>6</sub> );de: 3.48 - 3.57 (2 H, m ), 3.84 
- 3.94 (2 H, m ), 3.89 (3 H, s ), 3.90 (3 H, s ), 4.26 -4.38 (2 H, 
m ), 4.58 (1 H, d, J=l 1Hz ), 4.62 - 4.69 (2 H, m ), 4.73 (1 H, 
dd, J=9Hz , J=l 1Hz ), 7.26 (1 H, d, J=2Hz ), 7.29 (1 H, d, 
J=9Hz ), 7.54 (1 H, d, J=9Hz ),7.77 (1 H, brs ), 8.00 (1 H, s ), 
8.01 (1 H, s ), 10.56 (1 H, s ), 10.58 (1 H, S ), 11.92 (1 H, 
brs ), 12.22 (1 H, brs ),13.07 (1 H, s ), 13.09 (1 H, s ). 

[0093] 

Working Example 1 1 
[0094] 

[Chemical Formula 61 ] 
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F 3 C X C0 2 Me 

-CI 




Me0 2 C x 




[0095] 

ffiffittmzM l,6-i?tKP'<>V[l,2-b:4,3-b 
']vt°P-;i/-2,7-v*;L,7K>lt3.1mg(12.5//mo 
1) frb. (S,S)-3,3'-[l,6-vtKP^>y[l,2-b:4,3 

-b']i?en-;i/-2,7-v-<;i,v*;U7n~-;u]t: 1 7.-[i 
-^□□^;i/-5-tKp+'>-7-h l J7;u^p^;u- 

l,2,3,6-7 L h : 7tKPtfPP[3,2-e]'r>K— J\,-8-Jj 
)\,#>&*?}1>]W 5.0mg(44%) mhfotz, 

[0096] 

[Qf] 23 D =+206° (c=0.20. x h^tKP?^) 

NMR(DMSO d 6 ) S :3.52(2H,dd,J=9Hz,J=llH 

z),3.85-3.94(2H,m),3.88(6H,s),4.28-4.36(2H,m), 

4.62(2H,d,J=10Hz),4.78(2H,t,J=llHz),7.45(2H, 

s),7.48(2H,brs),7.99(2H,s),10.55(2H,brs),l 1.86(2 

H,s),13.07(2H,brs)o 

[0097] 

mmm u 

[0098] 
lit 62] 



[0095] 

I and 6 -dihydro benzo from [1 and 2 -b:4, 3- b* ] di pyrrole 
-2, 7-dicarboxylic acid 3.1mg (12.5 ;mu mol ), (S, S ) - 3, 3' - 
[1 and 6 -dihydro benzo [1 and 2 -b:4, 3- b* ] di pyrrole -2, 
7-di yl di carbonyl ] bis - [1 -chloromethyl -5-hydroxy 
-7-trifluoromcthyl -1. 2. 3. 6-tctrahydropyrrolo [3 and 2 -e ] 
indole -8-carboxylic acid methyl ]5.0 mg (44%) acquired with 
same method . 

[0096] 

[;al] <sup>23</supxsub>D</sub>=+206* (c=0.20, 
tetrahydrofuran ) 

nmr (DMSO d<sub>6</sub> );de: 3.52 (2 H, dd, J=9Hz , 
J=l 1Hz ), 3.85 - 3.94 (2 H, m ), 3.88 (6 H, s ), 4.28 - 4.36 (2 
H, m ), 4.62(2 H, d, J=10Hz ), 4.78 (2 H, t, J=l 1Hz ), 7.45 (2 
H,s), 7.48 (2 H,brs ), 7.99 (2 H, s ), 10.55 (2 H, brs ), 11.86 
(2 H,s), 13.07 (2 H,brs ). 

[0097] 

Working Example 12 
[0098] 

[Chemical Formula 62 ] 
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F 3 C 



HN 



y C0 2 Me 



Me0 2 C 



[0099] 

(S,S)-3,3'-[(4,6-tf'J5y>i?'r^y*^7H- < »l/) 

e , x[(^5y-iH-^>K-;i/-5-v>r;u)-2--i' < »i/* < »i/ 

7t?-;i/]]t^-[l-'i7PPy : 3 L ;i/-5-tKPJFi/-7-h , J 
7;i/7t-P^^;i/-l,2,3,6-^h7tKPt°PP[3,2-e] 
^>K-^-8-*;U7tt->ltp(^;i,]2.8mg(2.4//mo 
l)£7-t2h-h l j;L> 1.0ml ^h^tKP77> 0.1m 
1 lc$g#LT\ l,8-v71fl£v^P[5.4.0]-7-^> 
x-tZ> 1 .5 // 1(4.9 ju mol)£ JP^.7;i/=f >SU;?lT . 

-(7 L h : 7tKP7 : 7>:^ J F^>=10:l)-efflfi-ri) 
<t^fe^ H H a (D(S,S)-2,2'-[(4,6-t°'J3v>V'r;U 

S?*;U7|?=;u)e^[(-f5AiH-'r^K-;i/-5-i?'(' 
;i/)-2-Y;i/^;u^-;u]]ex-[6-h l j7;u*-p^5 1 

^-lAS.Sa-xh^tKPv^P^P/^ciePPfS, 

2-e]Y>K-;i/-4(5H)-^->-7-±i;i/^>it>^;i/] 

A< 2.5mg(94%)f#btlfco 
[0100] 

[Qf] 25 D =+H9° (c=0.17» xh^tKP^^) 



NMR(DMSO d 6 ) d :1 .55(2H,t,J=4Hz),2.18(2H, 
q,J=3Hz),3.52(2H,m),3.81(6H,s),4.50(2H,d,J=10 
Hz),4.62(2H,dd,J=5Hz,J=llHz),6.92(2H,s),7.26 
(2H,s),7.50 (2H,d,J=9Hz),7.76(2H,dd,J=2Hz,J=9 
Hz),8.37(2H,s),8.69(lH,d,J=2Hz),9.61(lH,d,J=2 
Hz),10.90(2H,s),11.89(2H,s),13.86(2H,br)„ 

[0101] 

£B#J 1 

t-7ffl^igMPI«;Stt:t-7(HeLa)S 3 *ffll!£ 
I* 2mM 0^;i/'S!5>, lOOjUg/ml (DflSMtlj-? 

^$/>»io%<z>2MMb*fl&JEJiiL»££t^-? 

;KDft/J\iSi-fe(Eagle' s Minimal Medium, H ?K 

*3fffl,37 deg c-emmtitz. 



[0099] 

(S, S ) - 3, 3' - [ (4 and 6 -pyrimidine di yl di carbonyl ) bis 
[ (imino -lH-indole -5-di yl ) - 2 -ylcarbonyl ]] bis - [1 
-chloromethyl -5-hydroxy -7-trifluoromethyl -1, 2, 3, 
6-tetrahydropyrrolo [3 and 2 -e ] indole -8-carboxylic acid 
methyl ] melting 2.8 mg (2.4 ;mu mol ) in acetonitrile 1.0ml 
and tetrahydrofuran 0.1 ml , under argon stream , 5 hours it 
agitated with room temperature I and 8-diazabicyclo [5.4 . 0] 
- 7 -undecene 1.5 including the;mu 1 (4.9 ;mu mol ). 

Remo\ ing solvent . \\ hen it rclines w itli silica gel column 
chromatography (tetrahydrofuran :hexane =10:1 ), (S, S ) - 2, 
2'of yellow crystal - [ (4 and 6 -pyrimidine di yl di carbonyl ) 
bis [ (imino -lH-indole -5-di yl ) - 2 -ylcarbonyl ]] bis - [6 
-trifluoromcthyl -1.2. 8. 8a- [tetorahidoroshikuropuropa ] [c ] 
pyrrolo [3 and 2 -e ] indole -4 (5 H ) -on -7-carboxylic acid 
methyl ] acquired 2.5 mg (94%). 



[;al] <sup>25</sup><sub>D</sub>=+119* (c=0.1 7, 
tetrahydrofuran ) 

nmr (DMSO d<sub>6</sub> );de: 1.55 (2 H, t, J=4Hz ), 2.18 
(2 H, q, J=3Hz ), 3.52 (2 H, m ), 3.81 (6 H, s ), 4.50 (2 H, d, 
J=10Hz ), 4.62 (2 H, dd, J=5Hz , J=l 1Hz ),6.92 (2 H, s ), 7.26 
(2 H, s ), 7.50 (2 H, d, J=9Hz ), 7.76 (2 H, dd, J=2Hz , 
J=9Hz ), 8.37 (2 H, s ), 8.69 (1 H, d, J=2Hz ), 9.61 (1 H, d, 
J=2Hz ), 10.90(2 H, s ), 11.89 (2 H, s ), 13.86 (2 H, br ). 

[0101] 

Working Example 1 

[hiira ] cell growth inhibiting activity : [hiira ] (HeLa ) 
S<sub>3</sub>cell in minimal medium 
(Eagle*sMinimalMedium. Nissui Pharmaceutical Co. Ltd. 
(DB 69-059-4171 ), Tokyo ) of Eagle which includesnon- 
working conversion fetal calf serum of kanamycin sulfate , 
10% of glutamine , 100;mu g/ml of 2 mM inside carbon 
dioxide gas incubator , was maintained with 37 deg C as the 
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; EX-7>b0^;S(Mosmann,T.,J.Imunol. Meth., 
65,55-63, 1983)|c5ti:. 3-[4,5-v^;U^7V — 

;i/-2-^r;i/]-2,5-v7x--;i/^h7V 1| J r t'A^p 

■7-rK(MTT)*a5E-r<sffi*i:LT» fc^tta&g 

i&ffigilfflll&<Z>£Wlca*Sfc£*iffiS!«!l&0> 

itisamGkitGtommo&m^mtiiLtz s 
o%mmm&tLrmmmmmm^m 1 1= 

[0102] 

2 

=!□> 26 -?^xmmmzttt&y)]%:i * io 6 ^ 

<D=IP> 26 Wfefr 8 airCD CDF, llivOX(B 

*i^->-((*)> sta)<oitta«isa)j£Ti^* 



*lfcm**««l«*(TGI%=(l-T/C) x 100)*t 



[0103] 
[Hi] 



1996-6-11 

monolayer culture medium . 

1 .8 X 10<sup>3</sup> seeding it designated cell as 96 well 
plate , the compound being tested and 72 hours contacted 
from next day . 

living cell number after compound treatment culture was 
measured according to method (Mosmann, T., 
J.ImunoLMeth., 65, 55-63, 1983 ) of moss man and others, 3 - 
[4 and 5 -dimethyl thiazole -2- yl ] - 2 and 5 -diphenyl 
tetrazolium bromide as the capacity which reduces (MTT ). 

cell growth inhibiting activity was shown in Table 1 as 50% 
inhibition concentration which was calculatedfrom ratio of 
growth of compound treated cell for growth of untreated cell 
andrelationship of compound concentration . 

[0102] 

Working kxample 2 

Effect for cologne 26mouth colon cancer : 1 X 
l(Ksup>6</sup> cologne 26cell transplant was designatedas 
subcutaneous of axilla section of CDF<sub>K/sub>female 
mouth (Japan L. C. Ltd. , beach pine ) of 8 weeks old , the 
tumor after transplant 6 day which is verified by touching 
finger the compound was prescribed from one time , tail vein . 

After compound prescribing it measured weight of tumor 
which the avulsion is made 1 th week , it showed in Table 1 
as antineoplasty effect even tumor weight of compound 
treated group (T ) with with tumor growth suppression rate 
(TGI%= (1 -T/C ) X 100 ) which is acquired fromratio (T/C ) 
of even tumor weight (C ) of control group . 

[0103] 

[Table 1 ] 
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0.31 


92 (0.0156) 
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3.1 


86 (0.0625) 
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1.6 


84 (0.125) 


4 


0.0049 


84 (0.000977) 
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80 (4.00) 
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88 (4.00) 
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0.35 


82 (0.0313) 
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0.22 


90 (0.0313) 
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0.21 


87 (0.0313) 
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93 (4.00) 
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90 (2.00) 
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77 (0.0313) 
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[0104] 
[0105] 



[0104] 

the compound of this invention showed antineoplastic activity 
which is superior from result above. 

[0105] 

[Effects of the Invention ] 

the compound of this invention has antibiotic activity and 
antineoplastic activity which are superior, furthermore 
selectivity for cancer cell to be high is low toxicity . 

In the compound of this invention from strong shooting cell 
activity and fact that it canrecognize antineoplastic activity 
with broad safe region , it is effective to also neoplasm where 
sensitivity for anticancer drug decreases, furthermore, you can 
expectreduction of burden with chemotherapy of cancer 
patient . 
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